WATER CHEMISTRY

OBJECTIVES 4 )
SUBJECTS:

Science, Math
The student will do the following:

_ o TIME:
1. List reasons why water is important. 90 minutes
2. Investigate and graph the freezing points of MATERIALS:

different solutions. 3 clear plastic milk jugs

pitcher

cup of ice

water

salt

vinegar

measuring spoons
BACKGROUND INFORMATION eas rng sups

blue construction paper
red construction paper

3. Make flat models of water molecules.

Water equals life. Where there is no water at all,

scissors
there is nolife and therefore water may be the most hole punch
important substance on earth. Waterisa colorless, glue sticks

odorless, tasteless substance. Each water mol-
ecule consists of one oxygen and two hydrogen
atoms. In shape, a water molecule resembles a
“Mickey Mouse” head. In its pure form, water is a

clear plastic cups (3 per team)
thermometers (1 perteam)
masking tape

A ) o pencils
good solvent, i.e., it can dissolve or mix with many
paper
substances. In fact, water has been called the
. » e graph paper
universal solvent” because of its ability to dissolve S J

other substances. It is found everywhere and cov-

ersthree-quarters of the planet. Water is found in our atmosphere, in our soil, and underneath the ground.
The human body is about 75 percent water.

The totalamount of water on earth stays the same, and the same water that exists now has always existed.
Watercanbe foundin allthree states of matter (liquid, solid, and gas) on earth, most oftenin the liquid state.

At 0°C (32°F) and normal atmospheric pressure, water freezes to form solid water (ice). At 100°C (212°F)
and normal atmospheric pressure, water evaporates to form water vapor (steam).

Terms

freezing point: the temperature at which a substance begins to change from a liquid to a solid.
gas: a state of matter; a gas always has the same shape as the container it fills.
liquid: a state of matter; a liquid always has the same shape as its container.

solid: a state of matter; a solid generally has a shape of its own.
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ADVANCE PREPARATION

A. Prepare the “mystery liquids” beforehand so they are ready for the activity. Use plastic milk jugs

to prepare and store the liquids in.

1. Liquid A is tap water.

2. Liquid B is a 50/50 mixture of vinegar and water.

3. Liquid C is salt water. Use 1 teaspoon (5 mL) of salt per cup (240 mL) of water.

B. Have on hand a pitcher of water, and a cup of ice.

C. Cutalarge number of circles from blue construction paper. Cuttwice as many smaller circles from
red construction paper. (NOTE: You may use a hole punch to cut the red circles and make the
blue circles about the size of a dime. Or, if you think it would be easier for students to work with
larger pieces, use dimes to cut out the red pieces and quarters for the blue ones.)

D. Make arrangements to use the school kitchen’s freezer for about an hour.

PROCEDURE
I. Setting the stage

A. Show the students a cup of ice and ask them to describe it.

B. Fill the cup of ice with water from the pitcher. Discuss the fact that liquid water and ice are both
water though they look and feel different.

C. Take a sip of the ice water and discuss with the students that water is essential for life. Ask the
students to list ways water can be used.

II. Activities
A. Show the students the three liquids you have prepared.

1. Ask them to compare them. Can they guess what they are?

2. Tell the students what they are; explain that water can dissolve and/or mix with many
substances.

3. Have the students suggest other things that are soluble or miscible (mixable) with water.
4. (Optional) Allow the students to test various substances’ solubilities or miscibilities. (Try

sugar, cooking oil, rubbing alcohol, coins or other metal objects, and paper strips or other
classroom items.)

B. Divide the students into teams and have each team complete the following investigations:

1. Give eachteam three cups and have them label the cups A, B, and C. Fill cup A one-third full
with liquid A, cup B one-third full with liquid B, and cup C one-third full with liquid C. Give each
team athermometer.
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Have the teams record the temperature of each liquid.

Choose one cup of eachliquid (A,B,C) and putthem (with thermometers inthem) inthe freezer.
Have students record the temperatures every 15 minutes until all three are frozen. (Liquid A,
tap water, will freeze first. The salt water in cup C will freeze next and the 50/50 mixture of
vinegar and water in cup B will freeze last. This mixture is similar to the antifreeze solutions
we use in automobiles.)

Have the students make a graph showing what happens to the temperature of each liquid.

Ask the students the following questions.

a. How did the temperatures change? (gradually lowered until freezing took place)

b. Atwhattemperature did eachliquidfreeze? (Results willvary somewhat, butthe tap water
should freeze at about 0°C.)

c. Liquid A is water; B is water and vinegar; C is salt water. How do vinegar and salt affect
the freezing temperature of water? (They lower it.)

d. Antifreeze affects freezing temperature like saltin water. Why is it added to a car radiator
inwinter? (Antifreeze freezes atalowertemperature than water and when mixed with water
prevents the water in the radiator from freezing.)

Introduce the students to water’s chemical formula — H,O. Explain that a glass of water has
millions and millions of tiny water particles — the smallest possible water particles — called
molecules.

Draw a large water molecule outline (“Mickey Mouse head”) on the board. The “ears” are the
two hydrogen atoms and the “face” is the oxygen atom. Relate this to the formula (H,O).

HYDROGE N
Y\

{
OXYGEN

2. Give each student a sheet of paper, a glue stick, and red and blue construction paper dots.

Explain that the (smaller) red dots represent hydrogen atoms and the (larger) blue dots
represent oxygen atoms. Tell them to imagine that the sheet of paper is a glass. They are to
putwaterinthe glass by gluing water molecules onthe paper. Tellthem to make “Mickey Mouse
heads.”
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1. Follow-Up
A. Have the students write up the lab activity in the following form: problem, procedure, data,

conclusions. In the conclusion, have the students propose reasons why the water freezes at
differenttemperatures.

B. Have the students write the formula for water and draw a water molecule.

C. Have the students list three reasons water is important.

IV. Extensions
A. Ithasbeen proposedthaticebergsinthe Antarctic be towed to desert countries for use as drinking
water. You can now buy bottled water from melted glacial ice in European countries. Discuss with
the students the use of glaciers or icebergs as sources of water. What would be the advantages
and disadvantages of such a use?

B. Have the students investigate how boiling temperatures vary with elevation.

RESOURCES

Elicle, C., “Water,” Tennessee Conservationist Student Edition, January/February, 1988.

Holmes, N. J., et al., Gateways to Science (Grade 5), Webster Division, McGraw-Hill, New York, 1985.
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WATER, WATER EVERYWHERE!

OBJECTIVES /SUBJ ECTS: I
Geography, Social Studies, Language Arts,
The student will do the following: Science
1. lllustrate the quantity and distribution of water TIME:
on the earth. 50 minutes
2. Recognize the amounts of water used in daily MATERIALS:
activities such as bathing. large sheets of paper (construction, newsprint,
orposterboard)
3. Comparethe amounts of water used by different art supplies
groups such as farming and manufacturing. index cards (optional)
paste or glue stick
globe or map of the world
hole punch
ring binders oryarn
teachersheet (included)
BACKGROUND INFORMATION allon jug of water (optional)

g
\ J
Water is one of our most important resources. We use water to produce food, provide energy, and
manufacture and transport goods. Water is also essential for the life of every organism on our planet.

Because water covers three-quarters of the earth’s surface, itis easy to think of it as an endless resource.
Of all water, more than 97 percent is found in the oceans as salt water. Of the remaining 3 percent that is
fresh water, two-thirds is frozen in ice caps, glaciers, and on snowy mountain ranges. Only about one-half
of one percent of all the water onthe earthis usable fresh water. Of this amount, experts estimate thatthere
is 30 to 50 times more water found in aquifers (underground), than in all the lakes, rivers, and streams on
the surface. Most of the water we use (78 percent), however, comes from these surface waters.

We use fresh water for a variety of purposes. About 11 percentis used in urban and rural homes, offices,
and hotels. Another 8 percent is used in manufacturing goods and mining. The production of electricity
accounts foralmost 39 percent of water usage, although using water to cool power plants andto turn turbines
in hydroelectric power plants does not consume the water. The largest consumer of water is agriculture,
which uses about 42 percent.

As individuals, we use large amounts of water. An average American uses around 150 gallons (over
570 L) aday. We are even composed of water; our bodies are about 75 percent water.

ADVANCE PREPARATION

A. Gather enough large sheets of paper and art supplies for students in teams of 2 or 3.

B. Copyteachersheet“WaterFactCards”and cutintoindividual cards. (NOTE: These would be more
durable if pasted to 3 x 5 inch [7.5 x 12.5 cm] index cards or construction paper.)
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PROCEDURE

I. Setting the stage

A. Show the class a globe or map of the world.

1. Ask students which there is more of: water or land? (water)

2. Explain that water covers more than three-fourths of the earth’s surface.

B. Instruct the students to think of as many different uses of water as possible in three minutes.
1. Briefly review their answers, noting unique responses.
2. Explain that everyone uses water for a variety of purposes. Today’s lesson will illustrate the
quantity of water in the world and how much is used for different purposes.
Il. Activity
A. Have the class construct a “Big Book.”
1. Divide the students into teams of two or three.
2. Passoutart supplies and large sheets of paper or posterboard.
3. Distribute one “Water Fact” card to each group.
4. Instruct the students to use the information on the card to make an illustrated page for the
classroom big book on water facts. Each page should have:
a. The fact given on the card
b. Anillustration ofthe fact (NOTE: Remind students to think about symbols that would help
illustrate their fact. For example, a salt shaker may be a good symbol for salt water,
especially if it is filled to the level noted on the card.)
c. The names of the illustrators.
5. Monitor and make suggestions to each team as they work.
B. Upon the teams’ completion of the pages, punch three or four holes on the left-hand side and
connect them together with loose-leaf rings or yarn.
1. Follow-Up
A. Alloweachgrouptoreadandshare theirpage withthe class. (NOTE: Provide students witha gallon
[4 L] jug of water to compare the amounts given in the book.)
B. Have the students write other questions about water quantities they think would be interesting to

know.



IV. Extensions

A. Have the students find answers to their water quantity questions from lll. B.

B. Assign groups to design a bulletin board or door covering to present information out of their “Big
Book.”

C. Have the students make charts or graphs of all the different percentages out of the book.

D. Present copies of the book to other classes or to the school library.

RESOURCES

Debnam, Betty, “Treat Water Well” (from “The Mini-Page” educational activities), Knoxville News-Sentinel,
October 30, 1990, p. B6.

Namowitz, S., and N. Spaulding, Earth Science, D.C. Heath and Company, Lexington, Massachusetts,
1989.

Pringle, L., Water: The Next Great Resource Battle, Macmillan Publishing, New York, 1982.

“Water: Essentialto Life (1992 Utah’s Young Artist's Water Education Classroom Calendar),” International
Office for Water Education, Utah State University, Logan, Utah.
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Teacher Sheet

WATER FACT CARDS

Water Fact
Three-fourths of the earth’s surface is covered
with water.

The largest user of water is agriculture, for
growing crops and raising livestock. This uses
42% of our fresh water.

Water Fact
97% of our water is salt water found in the
ocean.

WaterfFact
Our bodies are made of 75% water.

Water Fact

While 3% of our water is fresh, 2% is trapped in
ice caps, glaciers, and on snowy mountain
ranges.

WaterFact
It takes 1,400 gallons of water to produce a meal
of a burger, fries, and a soft drink.

Water Fact
Most of the fresh water we use comes from
lakes, rivers, and streams (surface waters).

Water Fact
The average American uses 150 gallons of water
a day.

Water Fact
There is about 40 times more fresh water in the
ground than found in rivers, lakes, and streams.

A person can use up to 50 gallons of water
taking a bath.

‘vAv'atCr :—aut
Homes, hotels, and offices use about 11% of
our fresh water.

\Water Eact

\VAVIQtCI Fcu.,t

For every inch of rain in a square mile, there will
be more than 17 million gallons of water. (For
every centimeter of rain in a square kilometer,
there will be 10 million liters of water.)

\AaterEact

8% of the fresh water we use goes to making
goods and mining.

A tree is 75% water.

Waterfact

39% of the fresh water we use helps us make
electricity.

Water Fact

WaterFact

If you leave the water running while brushing
your teeth, as much as 10 gallons (40 L) of water
can go down the drain.

Complete a title page with the following:

1) A catchy title about water facts,

2) Anillustration about water,

3) The name of the grade, school, and
teacher working on the book.

Itle Fage Group




THE RETURNING RAINDROP

OBJECTIVES /' SUBJECTS: )
Science, Art, Social Studies
The student will do the following:

TIME:
1. Realize that water moves in a never-ending 90 minutes
natural cycle.
MATERIALS:
2. Build a model of the water cycle in the form of 2-liter clear plastic bottles with caps
aterrarium. potting soil
gravel
3. Explainhowaterrarium demonstratesthe water small plants or moss
cycle. tape
ruler
scissors (teacher use only)
BACKGROUND INFORMATION student sheets (included)

crayons or colored markers (optional)

drawing paper (optional)

writing paper (optional)

ice cubes (optional)

heatsource (optional)

beaker, jar, or saucepan (optional)

cookie sheet (optional)

sealable plastic bag (optional)
\teachersheet (included) )

Water moves in anever-ending natural cycle, sothe
wateryou are using may have beenadrink forsome
dinosaur! The forms of water are always changing.
They move from sky to earth and back to the sky
again. This is called the water cycle. Water falls to
earth asrain orsnow. Some of the water soaks into
the ground and is stored as groundwater. The rest
flows into streams, lakes, rivers, and oceans. The
sun warms surface water and changes some of it
into water vapor. This process is called evaporation. Plants give off water vapor too in a process called
transpiration. The heated water vapor rises into the sky and forms clouds. When the vapor in the clouds
condenses, it falls back to the earth as rain or snow. The water cycle has then come full circle and begins
again.

Terms

condensation: the change of water from a gas to a liquid.
evaporation: the process of converting or changing into a vapor.

precipitation: water droplets or ice particles condensed from atmospheric water vapor and sufficiently
massive to fall to the earth’s surface, such as rain or snow.

water: aresource needed by all living things in an ecosystem.

water cycle: the cycle ofthe earth’s water supply from the atmosphere to the earth and back which includes
precipitation, transpiration, evaporation, runoff, infiltration, and storage in water bodies and groundwater.

water vapor: the gaseous state of water.

ADVANCE PREPARATION
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A. Gather the materials for the terrarium(s). (NOTE: One terrarium can be made for a class
demonstration or each student or team of students can make one. Materials for each terrarium
include: a2 liter clear plastic bottle, 2inches (5 cm) of potting soil, small plants (moss works great),
1/2 inch (1.25 cm) of gravel, and tape.

B. Cut bottle(s) ahead of time. (NOTE: Scissors easily and evenly cut the plastic bottles.)

C. Make copies of each of the two student
sheets foreach student’s use in follow-
up exercises.

PROCEDURE
I. Setting the stage

A. Have the students name all the ways they use water in a day. Encourage them to include ways
that water is used indirectly (e.g., food preparation, manufacturing, farming, etc.).

B. Tellthe students the same water they are using today has been on earth from its beginning. Itis
recycled continuously in the water cycle.

Il. Activity

A. Introduce and explainthe newterms usingthe chalkboard (evaporation, watervapor, condensation,
precipitation, water cycle). Give everyday examples of each term.

1. Condensation - water droplets on the outside of a cold soda can

2. Precipitation - snow, rain, sleet, hail



3. Evaporation - dew disappearing from the grass
4. Water vapor - steam rising from a boiling pan of water
5. Water cycle - snowfall or puddles appearing and disappearing (The technical term is the

“hydrologiccycle.” If your students enjoy “big” words, introduce this term and discuss with them
the “hydro-"rootword.)

B. Sothatstudents may observe the water cycle, build a terrarium (or have students or teams build
theirown). (NOTE: See teacher sheet, “Terrarium Concept.”)
1. Place 1/2 inch (1.25 cm) of gravel in the bottom of the bottle. (This is for drainage.)
2. Cover the gravel with about 2 inches (5 cm) of rich potting soil.
3. Plant the small plants or moss you have gathered.
4. Gently water the soil until moist.
5. Place the top back on the bottle and tape securely in place.
6. Placeinawell lighted —but nottoo sunny —area. If all goes well, the plants will thrive and the

water cycle can be observed all year.

C. Together with the students, observe the container after 24 hours. Note all changes and discuss
the water droplets on the inside of the terrarium(s).

D. Ask the students how this demonstrates the water cycle.

E. Askthe students where the droplets come from and where they go.

1. Follow-Up

A. Havethe students complete the water cycle student sheet, “The Returning Raindrop.” Listthe terms
on the board. (NOTE: They may color the picture when they are finished.) (Answers: 1.
evaporation, 2. condensation, 3. precipitation, 4. water cycle.)

B. Have the students draw a representation of the water cycle demonstrated in the terrarium. (See
the teacher sheet.)

C. Relate the water cycle to lakes, rivers, or other water sources in your immediate area.

D. Have the students complete the water cycle term sheet, “Water Cycle Matching.” (Answers: 1A,

2D, 3E, 4B, 5C, 6F, 7G.)

IV. Extensions

A.

B.

Discuss ways that water supplies become polluted and the water quality declines.

Have the students write a story about being a raindrop and traveling through the water cycle.

C. Demonstrate the three forms of water (solid, liquid, gas) as depicted below.
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1. lIce cube - solid
2. Liquid - melted ice cube

3. Gas - evaporated water from melted ice cube.

RESOURCES

The Energy Sourcebook: Grades 3-5 Unit, Tennessee Valley Authority, 1990.

Hackett, Jay K., Science in Your World (Grade 3), Macmillan McGraw-Hill, New York, 1991.

“The Story of Drinking Water,” American Water Works Association, Denver, Colorado, 1984.

TVA: A World of Resources, Tennessee Valley Authority, 1986.

“Water Fun,” Los Angeles Department of Water and Power, Los Angeles, California, 1984.

Student Sheet



Teacher Sheet

TERRARIUM CONCEPT

Aterrariumis a simple and effective way for your class to watch the water cycle operating on a small scale.
The plants take up moisture from the soil and release it through their leaves. The water molecules later
condense on the inside of the plastic bottle and “rain” back to the soil. You never need to add water to the
terrarium as long as it stays closed.

This classroom water cycle works in miniature much the same way the water cycle works on a large scale
for our planet. It is also a good introduction to the concept of ecological cycles.

The students can present terrariums as gifts to their parents. You might ask parents to donate some small
plant cuttings as well as other supplies needed.

The terrariums are easily assembled, but be sure to cut the plastic bottles before starting the students on
the assembly.
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THE RETURNING RAINDROP

Fill in the blanks to label the picture. Use the terms at the bottom.
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Terms: water cycle
evaporation
condensation
precipitation

Student Sheet
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WATER CYCLE MATCHING

Match the definitions with the terms in the word bank below. Put the letter of the term in the blank.

____1. The change of water from a gas to a liquid.

___ 2. Theprocess in which water becomes a vapor in the atmosphere.

____ 3. The method in which water continually moves from the earth to the atmosphere and back again.
____ 4. Aresource needed by all the living things in an ecosystem.

5. The gaseous state of water.

___ 6. Theforms of condensed water vapor such as snow, rain or sleet.

7. Water stored in the ground.

Word Bank:

A. Condensation
B. Water

C. Watervapor
D. Evaporation
E. Watercycle
F. Precipitation

G. Groundwater
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WATER ALL OVER THE WORLD

OBJECTIVES

The student will do the following:

1.

Discuss why water is an important natural
resource.

Observe how much of the earth’s surface is
covered by water.

Remove salt from water.

BACKGROUND INFORMATION

Living things always need water. Water covers
aboutthree-quarters ofthe earth’s surface. ltcanbe
found in the earth’s oceans, lakes, streams, and
other bodies of water, as well as ice, in the atmo-
sphere, and underground. Water is used over and
overagain.

/SUBJ ECTS:

Science, Social Studies, Language Arts,
Geography

TIME:
60 - 90 minutes

MATERIALS:
dinnerplate

saucer

glass bowl

table salt

water
oldmagazines

glue sticks
scissors

paper

globe orworld map
paper clips

heavy black marker
student sheet (included)

\teachersheet (included)

\

J

Waterfoundinwaterbodies onthe earth’s surface is called surface water. Most surface wateris salt water.
Plants and animals that live on land or in fresh water cannot use salt water unless the salt is removed from
it. The process of removing salt from salt water is called desalination.

Terms

desalination: the purification of salt or brackish water by removing dissolved salts.

surfacewater: precipitationthatdoes not soak into the ground or return to the atmosphere by evaporation
or transpiration, and is stored in streams, lakes, wetlands, and reservoirs.

ADVANCE PREPARATION

A. Gatherthe materials.

B. Copy the student sheet for distribution.



PROCEDURE

I. Setting the stage

A. Usingaglobe oraworld map, ask the students to describe the earth’s surface. Have themidentify
the large land masses and bodies of water.

B. Ask the students what other bodies of water they can see.

C. Have students estimate about how much of the earth’s surface is covered by water. (about three
fourths)

Il. Activity

A. Tellthe students that water is a natural resource all living things must have. In some places there
is not enough fresh water and the only water is salty ocean water. The people who live in those
places must find ways to take the salt out of the water before using it. This is called desalination.
Desalination is done in large plants (like factories). We will make a model of a desalination plant.

1.

Make salt water by dissolving about 2 teaspoons (10 mL) of table salt in one cup (250 mL) of
water.

2. Getadinner plate, a saucer, and a clear glass bowl that is wider than the saucer.

3. Putthe saucer on the dinner plate.

4. Fill the saucer with salt water.

5. Place the glass bowl down over the saucer.

6. Putthis apparatus outside in a sunny place. Afteratime, the students should see small drops

of water on the inside of the bowl. On a very warm, sunny day this will happen quickly.
GLASS BOWL-
DINNER PLATE

SAUCER
OF JALT

WATER



B. Ask the students to address the following items after you are able to observe drops:

1. Describe what you would do to find out if the drops of water inside the bowl are fresh water or
salt water. (They should be able to identify tasting as the simplest way to determine this, but
discuss with them that unless they are specifically directed to taste something in an
experiment, they should never do so.)

2. Describe what you would do to collect the drops of water that form inside the bowl.
3. Describe problems that might occur when water is being desalted.

C. Discuss again with the students how much more salt water there is than fresh water. Have them
state why desalting water might be very important to people.

D. Askthe students whatcausedthe waterto evaporate inthe model. (the sunshine’s warmth or solar
energy) Remind them that energy is always required by any process that changes matter. While
solar energy is free, other forms of energy are not; people who use these energy resources must
pay for them. Because of the large energy requirements of the desalination facilities, desalted
ocean water is expensive. In places in the world that have very little fresh water (but lots of ocean
water), people pay much more for their water. Ask the students how this might affect how people
use water. (This would cause them to use water more carefully and less wastefully.)

1. Follow-Up

Give the students old magazines, paper, scissors, and glue sticks. Have them cut out pictures that
show how water is used. Have them use the pictures to make collages of how water is used.

IV. Extensions

A. Have the students design and conduct experiments investigating desalination. For example, will
the model work in a dark place, or how could the model be improved?

B. Have studentswrite apoembasedona“waterword.” See the teacher sheet, “Water Word Poetry”
(included).

1. List several water words on the board. Use descriptive words or geographic terms.

2. Have students brainstorm a list of words that describe or are related to each “water word.” Put
lists on the board under the appropriate words.

3. Explain how to write a shape poem and an alphabet poem. Put examples on the board.

4. Instruct students to choose one of these forms and one of the water words for the subject of
their poem. Use the other words to construct the poem.

5. Display the poems in a prominent location.
C. Have the students complete the student sheet “Geographic Water Terms.” This is a good activity

for cooperative learning groups. The answers for the matching exercise are: 1-H, 2-C, 3-E,
4-1, 5-B, 6-J, 7-A, 8-F, 9-D, 10-G.



RESOURCE

Mallinson, G.and J. B. Mallinson, Science Horizons, Silver Burdett & Ginn, Morristown, New Jersey, 1989.
Teacher Sheet
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WATER WORD POETRY

Alphabet Poems: Use a“Water Word” to constructan alphabet poem. The related word or describing word
must begin with a letter corresponding to one of those in the water word.

Ex. wW inding
A round
T hrough
E arth
R eservoirs

Shape Poems: With a heavy black marker, draw a large simple shape (such as a water droplet). Place a
sheet of paper over the pattern and clip itin place. After constructing the water word poem, rewrite itin the
shape of the water droplet (or another appropriate shape).

G/ﬂ\

@@
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GEOGRAPHIC WATER TERMS

Match the terms with their definitions. Use a globe or a world map to help you determine the answers.

1. Bay
2. Harbor
3. Ocean
4. Port

5. Peninsula

6. Lake
7. River
8. Gulf
9. Island
10. Coast

A large stream of water that flows across the land and usually
empties into a lake, an ocean, or another river.

Land with water around it on three out of four sides..

A protected place where ships are safe from the ocean’s waves.
A body of land entirely surrounded by water.

The largest body of water.

A large body of water that reaches into the land.

. Theland along a sea or ocean.

A small body of water reaching into the land.
A place where ships load and unload goods.

A body of water entirely surrounded by land.

Nave Use SRR LA EEICHe BR RGNS Piiictionary. Rewrite any sentences you need toimprove.

1.

2.

10.

Bay

Harbor

Ocean

Port

. Peninsula

Lake

River

Gulf

Island

Coast
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LET'S GO DOWN UNDER!

OBJECTIVES (suBJECTS: )
Science, Language Arts
The student will do the following:
TIME:
1. Define appropriate groundwaterterms. 90 minutes
2. Explain where groundwater is found. MATERIALS:
student sheets (included)
3. List the steps of the water cycle in correct index cards
sequence. clear plastic sweater box or similar container
posterboard
4. Identify sources of groundwater pollution and string or fishing line
possible solutions. colored markers
clay
soil
sand
gravel
BACKGROUND INFORMATION plastic sandwich bag
small plastic bowl
Every day, people all over the world depend on a grass .
hidden resource—groundwater. Only 3 percent of plastic tree figures
the earth's water supply is fresh water and almost 2 water .
percentof thatis groundwater. Infact, more than 50 teacher sheet (included) _
percent of the people in the United States get their materials to make puppets (optional)
drinking water from groundwater, including almost \posterboard and artsupplies (optional) )

all who live in rural areas.

There s really nothing mysterious about groundwater. We justcan’t seeitlike we can see apond, a stream,
or the ocean. This water collects below the earth’s surface in aquifers, spaces between soil and rock
particles. It is also found in cracks and crevices and inside porous rocks.

Thetop surface of groundwater is called the watertable. When the watertable is high enough, groundwater
comes to the surface naturally in springs, lakes, ponds and rivers, and it can also be brought to the surface
by drilling wells. Butthe top level of the groundwater (the watertable) is usually underground. Groundwater
is avital part of the water cycle and is replenished by rainfall. The amounts of groundwater in different areas
ofthe world vary, and the amountat any one place can change due to prolonged drought, heavy withdrawal
for human use, or other factors..

Groundwater quality is generally better than that of surface water because it is not as readily exposed to
pollution sources. Also, the movement of groundwater through various layers of soil and rock filters out

many impurities. However, some groundwater can be polluted by pesticides, chemicals, landfill leachate,
and other materials that seep into groundwater supplies.

Terms

aquifer: anunderground layer of unconsolidated rock or soil thatis saturated with usable amounts of water
(a zone of saturation).
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filter: to remove contaminants by using a porous material such as paper or sand.

groundwater: waterthatinfiltrates into the earth and is stored in usable amounts in the soil and rock below
the earth’s surface; water within the zone of saturation.

impurities: substances that make another substance unclean.
pollution: contaminants in the air, water, or soil that cause harm to human health or the environment.
porous: having pores or cavities that can hold substances such as water.

source: where something originates.

water cycle: the cycle of the earth’s water supply from the atmosphere to the earth and back which includes
precipitation, transpiration, evaporation, runoff, infiltration, and storage in water bodies and groundwater.

water table: the upper surface of the zone of saturation of groundwater.
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ADVANCE PREPARATION

A. Constructmodel of watercycle. Use posterboard to make clouds and raindrops. Hang clouds with
raindrops below them (use string orfishingline). Inaclear container, such as a plastic sweaterbox,
create “the ground” area. From the bottom up, layer the following: clay, gravel or small rock, a
plastic sandwich bagfilled with water, layer of soil, small plastic bowl filled with water (sink the bowl
into the soil so the top will be at surface level to simulate a pond or lake), grass, trees, and other
figures.

B. Photocopy and cut out 5-6 sets of game cards for “Pollution Solution” (similar to “Old Maid”). Glue
the game cards to index cards for durability and uniformity.

C. Photocopy the student sheets, “What's Wrong With This Picture?,” “The Water Cycle,” and
“Groundwater: Factor Opinion?”

PROCEDURE

I. Setting the stage

A. Pour a small amount of water into the water cycle model. Ask students where the water went.
Explainthat since it soaked into the ground and will seep into underlying rock formations, itis called
groundwater.

B. Explain that the top surface of the groundwater is called the water table.

C. Askstudents which they think would be most easily polluted: surface water (lakes, ponds, etc.) or
groundwater. Ask them to give reasons for their answers.

D. Point out the importance of groundwater as a part of the water cycle.
II. Activities
A. Discuss the steps in the water cycle. Refer to the model.

1. Distribute the student sheet “The Water Cycle.” You may want to have the students do this
in small groups or you may do this together, as a class.

2. Students number the steps in the water cycle in the correct sequence, beginning and ending
with evaporation. (Answer: 4,3,6,5,2,1)

3. After students complete the activity, list the steps on the board as they call them out.

B. Divide studentsinto 5-6 groups (of no more than 5) to play the card game, “Pollution Solution,” which
is similar to “Old Maid.”

1. Hand out a card set to each group.

2. Explain that for each pollution card there is a corresponding solution card. After all the cards
are dealt, students take turns laying down pairs of cards. If a student does not have a pair,
he/she mustdraw a card from the person who played just before him. He thenlays down cards
if he makes a match, and it is the next person’s turn. At the end, whoever is left with the
“Groundwater Gobbler’loses.
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C.

Have the students do the “What's Wrong With This Picture?” worksheet. You might prefer to do
this together as a class using the student sheet master to make a transparency. The illustration
shows at least 17 possible sources of groundwater pollution. See the teacher key. (Have the
students name at least 10 of these.)

1. Follow-Up

A.

Have students complete the student worksheet called “Groundwater: Fact or Opinion?” (Answers:
1.0, 2.F, 3.0, 4.0, 5.F, 6.F, 7.0, 8.F, 9.0, 10.0)

Review with students the many sources of groundwater pollution. Summarize that anything that
pollutes water can pollute groundwater, especially things stored on or under the ground or applied
toit. Askthemto make a list of what they and theirfamilies can do to help keep groundwater clean.

IV. Extensions

A. After reviewing correct letter form, have students write to the American Ground Water Trust (and
other sources) for additional information.
B. Have students make posters to display around the school using the information from Ill. B.
C. Have students write and direct a puppet show on pollution and its consequences and presentitto
another class.
RESOURCES

“America’s Priceless Groundwater Resource,” American Ground Water Trust, Dublin, Ohio, 1991.

“Groundwater Pollution Control,” American Ground Water Trust, Dublin, Ohio, 1990.
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Student Sheet

THE WATER CYCLE

Number the steps in the water cycle in the correct sequence, beginning and ending with evaporation.
______Replenishes (recharges) water in rivers, lakes, streams, and ponds
__ Fallsto the earth in some form of precipitation (rain, snow)
_____ Surfacewaterevaporates again

______ Seepsinto the ground and enters an aquifer

Condensesinthe atmosphere

Evaporates from surface water, plants, and animals as water vapor
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Teacher Sheet

“POLLUTION SOLUTION”
GAME CARDS

S

Require that people disposing of manure, garbage,
or industrial wastes get permission from the gov-
ernment or make laws to control where they can
dispose of them

S

Make underground storage tanks from something
otherthan metal (it can get rusty and get holes) and
check how much is put in and taken out (to see if
anything is “missing”)

S

Make laws to control how facilities to handle human
waste are builtand installed and to limitthe number
of them in an area

S

Using only the amount of fertilizer and pesticide that
is really needed, and making laws to control how
they can be thrown away

S

Build the cattle or hog feedlots and the chicken
houses sothat rain will not wash animal wastes into
streams or ponds

P
Fertilizers and pesticides put on farmlands oryards
to help crops or yards grow and be healthy

P
Holding ponds and lagoons used to hold liquid
wastes or wastes mixed with water

P
Human waste leaking from septic tanks, cess-
pools, or privies

P
Improper disposal of waste such as manure, gar-
bage, or industrial wastes

S
Checking pipes to make sure they are working
properly and not leaking

P
Slimy liquid from garbage (leachate) leaking out of
landfills

P
Animal wastes producedinlarge amounts atplaces
where many cattle, hogs, or chickens are kept

S
Don’t allow holding ponds or lagoons unless they
are leakproof

P
Leaks from underground storage tanks that hold
gas or oil

S
Locating landfills in places that are less likely to let
the leachate reach groundwater

S
Cover the piles of road salt with plastic or put it in
sheds

P
Piles of road salt stored until it is needed in winter

P
Leaks in big pipes that carry oil, gas, or wastes

GROUNDWATER
GOBBLER
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Student Sheet

GROUNDWATER: FACT OR OPINION?

If the statement is a fact, put an F on the line. If it is an opinion, put an O.
1. Groundwater is a mysterious source of water.

2. Groundwater is found beneath the earth’s surface.

3. Groundwater tastes better than surface water.

4. Groundwater is the most important of all natural resources.

5. Groundwater is not as easily polluted as surface water.

6. Groundwater is a part of the water cycle.

7. Studying about groundwater is boring.

8. One person’s actions can affect groundwater.

9. Landfills are yukky.

10. Farmers should not use pesticides.

1-29



Student Sheet

WHAT'S WRONG WITH THIS PICTURE?

There are 13 potential sources of water pollution in this diagram. Circle them and label each one.
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BY THE SEA

OBJECTIVES

The student will do the following:
1. Define coastal waters.
2. Locate coastal waters on a map.

3. Label coastal waters on a map.

BACKGROUND INFORMATION

Coastal wasters are the waters between the open
ocean and the shore. Examplesinclude bays, estu-
aries, gulfs, sounds, and straits (see definitions
below). These waters provide habitats for many
different plants and animals. They are rich fishing
grounds and serve as nurseries or spawning grounds
for many fish and shellfish. They offer year-round

recreation opportunities for many people.

They also provide us with some of the fish used in aquariums, some sponge products, and shells which are
collected or used to make commercial products.

Terms

bay: alarge estuarine system (e.g., Chesapeake Bay).

estuary: the area where a river empties into an ocean; a bay, influenced by the ocean tides, resulting
in a mixture of salt water and fresh water.

gulf: a part of the ocean or sea extending into the land.

(SUBJECTS:
Social Studies, Science

TIME:
90 minutes

MATERIALS:

globe orworld map

teacher sheets (included)
acetate sheets

overhead projector

student sheet (included)
crayons or highlighters (one per student)
transparency pen (wipe-off)
blankets (optional)

volleyball and net (optional)
large size construction paper
blue tempera paint (optional)

\paint brushes (optional)

sound: long, broad inlet of the ocean with its larger part roughly parallel to the coast.

strait: a narrow passageway connecting two large bodies of water.

ADVANCE PREPARATION

A. Prepare transparencies from the teacher sheets “Coastal Waters,” and “United States Coastal

Waters,” and one from the student sheet “Coastal Waters Search” (included).

B. Make copies of the student sheet “Coastal Waters Search” (included) for each student.
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PROCEDURE

I. Setting the stage

A. Askthestudentsifthey evervisited an ocean beach and went swimming. Tellthemthatifthey have,

they have swum in coastal waters.

Ask how many have eaten shrimp, oysters, clams, or other types of shellfish. Tell them that those
shellfish probably began their life and/or spent a part of their life in coastal waters.

Define coastal waters for the students and share the background information with them.

Use a globe or world map to point out examples of these coastal waters around the world. For
example, point out the Bay of Bengal (between India and Southeast Asia), the Persian Gulf (in the
Middle East), the Straits of Hormuz (at the south end of the Persian Gulf) or the Straits of Magellan
(south end of South America), and the Mouths of the Amazon (South America) where there are
extensive estuaries. Sounds are so small that you probably will not find one on a globe.

Il. Activity

A. Display the “Coastal Waters” transparency.

1. Place yourfinger on the source of the river and trace it to the sea, explaining what an estuary
is when you reach the sea.

2. Point out examples of coastal waters and briefly explain what they are. Be sure to include the
bay, gulf, strait, and sound. (Include the others if your students are curious about them.)

B. Display the “United States Coastal Waters” transparency. (NOTE: You may wish to use maps

or transparencies of other continents for this activity.) Locate and point out some examples of
coastal waters, such as the Straits of Florida, the Gulf of Alaska, Long Island Sound, and
Chesapeake Bay.

Give each student a copy of the student sheet “Coastal Waters Search.” (NOTE: You may use
this as a small group activity if you wish.)

1. Leave the “United States Coastal Waters” transparency on display for the students’ use.

2. Tellthe students they are to locate and label on their maps the coastal waters labeled on the
transparency. For the estuaries, they should use a crayon or highlighter to mark with an “X”
the location of a river’s estuary on their maps. (NOTE: You may wish to have students use
maps in their social studies books or atlases for this activity.)

Follow-Up

A. Review coastal waters terms and definitions.

B. Display the transparency of the student sheet, “Coastal Waters Search.”
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1. Allow individual students to come up to the projector and label one coastal water on the
transparency. (Use a wipe-off transparency pen.)

2. Have the rest of the students check their maps against the transparency.

C. Collect the student sheets and check them for understanding.

IV. Extensions

A. Assigncooperative learning groups to prepare a presentation on atype of coastal water ora coastal
water product. On the day of the presentations, have a “Beach Day.” Each student should bring
a sack lunch and dress for a day at the beach. After their presentations, put down blankets and
have a picnic. (NOTE: You might play beach music while the students eat.) Later, go outside and
play beach ball volleyball.

B. Havethestudentsdocrayonresistart pieces. Give each studentalarge sheet of white construction
ordrawing paper. Tellthe students to draw a picture of what they think the bottom of a bay, lagoon,
orothercoastal watermightlook like. Be sure they include plants and animals they might see. After
theircrayon drawings are done, have them do a blue wash over their pictures using thin blue tempera
paint and paint brushes. You might want to read The Little Mermaid or another appropriate book
or story to them as they work.

RESOURCES

Hagans, Gloria P., et al., Geography Education Overheads, D. C. Heath and Co., Lexington,
Massachusetts, 1989.

Hirst, Stephanie Abraham, Ph.D., The United States: Its History and Neighbors, Harcourt Brace
Jovanovich, Orlando, Florida, 1988.
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SHEDDING LIGHT ON WATERSHEDS

OBJECTIVES ( SUBJECTS: )
Science, Social Studies

The student will do the following:
TIME:

1. Simulate runoff using a watershed model. 60 minutes

2. Explainwhyrivers are necessarytodrain water MATERIALS:

fromwatershedarea. maps showing area watershed (1 per student)

salt flour dough (recipe included)
water
paper
waterproof paint

BACKGROUND INFORMATION picture of a river and surrounding area
sprinkling can

The concept of “watersheds” is a useful way to 9"x 13" (25x35cm) pan—atleast2" (5 cm)

divide areas of land according to how the land and Qeep

the water flowing over and through it interact. A drawmglpaper

watershed is an area or region which drains into a measuring cup

particular watercourse or body of water. world maps (1 per team)
U.S. maps (1 per team)

Watersheds are important because scientists can teacher sheets (included)

study them in order to help determine how much transparency

surface water is available for people’s needs. The overhead projector

topography, vegetation, soil, rock formations, and \_ )

climate of a watershed also determine an area’s
lakes, streams, and rivers.

Generally, two adjacent watersheds are separated by a high area of land called a divide. As an example,
the watershed of the Columbia River and America’s largest watershed, the watershed of the Mississippi
River, are separated by the Great Divide in the Rockies.

Large amounts of runoff from watersheds, occurringin short periods of time, canlead to severe flooding and

destruction of land and property. Sometimes heavy rains can result in flooding even when a watershed’s
rivers are quite large.

Terms

basin: alow lying area where surface water flows, such as a river basin.

runoff: water (originating as precipitation) that flows across surfaces rather than soaking in; eventually
enters a water body; may pick up and carry a variety of pollutants.

topography: the physical features of a place or region.

watershed: land area from which water drains to a particular water body.

1-39



ADVANCE PREPARATION

A. Construct a generalized relief map of a watershed. Use salt dough in a pan at least 9" x 13" (25
x35cm)and2" (5cm)deep. (NOTE: Therecipe forsaltdoughis onthe teacher sheet “Salt Dough
Relief Map” [included].)

B. Order or locate maps showing your local watershed area. Obtain one per student. (NOTE: Call
the United States Geological Surveys Earth Science Information Center at 1-800-USA-MAPS to
request specific maps. For local maps, contact the local water department, state agricultural
department, state geological survey, or perhaps the department of geology at the nearest college
or university.)

C. Obtain enough U.S. maps and world maps for there to be one for each team of four students.

D. Ifyouinvite a geologist to class, make sure he/she is informed as to what the objectives are and
what to teach the students.

PROCEDURE

I. Setting the stage
A. Show the students a picture of a river and the surrounding lands.

1. Askthe students where the water in the river came from. Write their responses on the board.

2. Explain to the students that most of the water in our rivers comes from water that has drained
off the surrounding land. Remind the students that water runs downhill. If it is a rainy day,
observe this at your school. What you can observe in your schools’ parking lot or yard also
happens on a much larger scale over very large areas of land.

3. Discussthe words “runoff” and “watershed.”

B. Show your class a transparency or photocopy of the teacher sheet, “Watersheds.” Note that it
shows two watersheds.

Il. Activity
A. Giveeachstudentacopy of a watershed map (orany map showing topography) of yourlocal area.

1. Have the students trace some of the paths water takes to get from the various parts of the
watershed area to the streams, rivers, and lakes.

2. Askthe students to tell you where they think the river will eventually take the water collected
from the watershed area.

B. Present the model of the watershed area to the class.

1. Explain the concepts of valley, hill, mountain, and so forth, to your students by pointing them
out on the model.
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2. Using a sprinkling can, have it “rain” over the model. Ask the students to observe how water
runs over the area and to note where it collects. (the rivers)

3. Explaintothe studentsthatareas where water has “pooled” become our bodies of water, such
as lakes, ponds, streams, and rivers.

C. Continue sprinkling the model until the pan begins to fill.

1. Explaintothe studentsthatif waterhas nowaytobe carried off, then flooding occurs. (Flooding
also occurs when water cannot be carried off quickly enough.)

2. Askthe students what is needed to carry the water away from the watershed. (river)
1. Follow-Up

A. Askthe students to write a paragraph telling you how a watershed and a river are interrelated.

B. Pass out drawing paper to the students. Have the students draw a watershed area and color it.

C. Divide students into teams of four and give each team a map of the U.S. Assign each team a
particulararea ofthe U.S. (New England, Southeast, etc.) and have them find and record the major
rivers in that section of the country.

1. Ask the teams to list states that are not part of the Mississippi River watershed.

2. Tell teams to find two rivers that do not empty into another river, but empty directly into the
ocean. Explain to the teams that some rivers have very small watershed areas.

D. Pass out the world maps to the teams.

1. Have the teams trace and list a few rivers that flow into Africa’s Congo River. Explain to the
teams that the Congo is a major watershed river in Africa.

2. Asktheteamstotrace andlistsome of therivers thatflowinto South America’s Amazon River.
Explain to the teams that the Amazon River is a major river for South America.

IV. Extension

Invite a geologist to class to explain how topographical maps are made. If possible, requestthey bring
booklets that can be given to each student.

RESOURCE

Douglas, L. S., et al., Experiences in Earth-Space Science, Laidlaw Brothers, Irvine, California, 1985.
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Teacher Sheet

SALT DOUGH RELIEF MAP

SaltFlour Dough (NOTE: Makes between 1-1/2 and 2 cups of dough. The recipe should be doubled in order
to make enough for the relief map. You might make it in 2 batches to ensure success.)

1 cup (250 mL) flour

1/2 cup (125 mL) salt

1 cup (250 mL) water

1 tablespoon (15 mL) cooking oil

2 teaspoons (10 mL) cream of tartar

Mix and heat ingredients until a ball forms. Add a touch of food coloring if desired.

To make model: Try to create a relief map similar to what is depicted on the teacher sheet, “Watersheds.”
On one end of the pan, let the two major valleys come together to form one larger one (like a “Y”). Make
a “riverbed” (depression) at the bottom of each major valley. Make sure that the end of the pan with the
bottom of the “Y” is lower than the other end; i.e., the dough should be shallow at that end.

Allowthe modeltodry. Have several students paint it with waterproof paint. Using waterproof paint protects
the model so that it can be reused.

I
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PLANNING LAND USE

OBJECTIVES (SUBJECTS: N
Science, Language Arts, Social Studies
The student will do the following:
TIME:
1. Writeaboutfeelings experiencedinawilderness 100 minutes
setting.
MATERIALS:
2. ldentify the land use zones on a planning map. paper
pencils
3. Identify land use patterns having possible textbook or magazine pictures
negative effects on water quality. crayons or colored pencils
posterboard
4. Redraw existing land use maps for better butcher orotherlarge paper (formaking rough
environmental quality. copies)
rulers
student sheet (included)
local land use planning maps or aerial
BACKGROUND INFORMATION \_ photographs (optional) Y,

People determine how land is used in their communities. These decisions are usually driven by immediate
economic considerations. In recent years, however, many communities have begun to plan their growth
much more carefully. Part of the reason for this is that people have recognized that environmental quality
and aesthetic value—clean, healthful, and attractive characteristics —are important considerations, along
with economic concerns. Land use planners now take these less immediate concerns (as compared to
economics) into account because the experience of many communities has proved that natural areas do
indeed yield economic benefits in the long run by providing aesthetic value and increasing environmental
quality.

Natural areas such as parks, tracts of forest or grassland, streams, and ponds are desirable featuresinany
community. Theyincrease an area’s “livability,” help people enjoy their community, and increase property
values. Water bodies are highly desirable to most people. Planning to leave strips of natural area along
these watercourses helps to protect water quality by filtering pollutants out of the runoff entering the water;
it also provides habitat for plants and animals.

Commercial and industrial land use zones benefit from planned natural areas, as do residential areas. In
any densely developed, heavily used area, the creative and sound planning of natural areas yields economic
and environmental benefits for now and for many, many years to come.

Terms

agricultural: related to farming.

commercial: businesses, offices, hospitals, and stores.
industrial: factories.

land use patterns: the main ways we use land in specific areas.
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open space: land that has no active use by people and is usually forest or grassland.

residential: neighborhoods consisting of houses, apartments, and mobile home parks.

responsible land management: planning for and using land in a way that benefits people and the
environment.

ADVANCE PREPARATION

A. Gatherthe materials forthe activity, including textbook or magazine pictures of dense urban areas,
natural or wilderness areas, and urban areas that include trees, parks, streams, and so forth.

B. Photocopy the student sheet land use map of our county for each student.

PROCEDURE

I. Setting the stage

A. Have the students complete a sensory writing exercise.

1.

Lead the studentsin a visualization of what it is like to have a wilderness experience. Suggest
oneinvolving water, e.g., sitting by a mountain stream hearing the water gurgle and splash over
stones. Ask the students to use all their senses. Ask questions such as, “How does the light
glisten on the water and move through the forest?” Prompt them with statements such as:
Listen to the sounds and recall what the water sounds like and its soothing effect; Smell the
forest and feel the cleanness and coolness of the air; Place your hand in the water and feel
that it is cold; When you cup it to your nose, it has no smell.

Ask the students to then write about their experience and recall their favorite and most vivid
images.

B. Discuss with the students the desirability of natural areas — forests, grasslands, streams, and
ponds — even in developed or urban settings.

1.

Show the students the two contrasting pictures: one of a densely developed urban area that
has no open space, natural areas, or water bodies; and one of an urban area including a park
or other area having trees, grass, and water (if possible).

a. Askthe students which picture they think represents the best place to live. Discuss their
reasons for their choices. (They will probably prefer the area with the natural areas. Lead
them to identify the natural areas and water bodies as desirable.)

b. Discuss withthe students the picture of the heavily developed city scene again. Askthem
what could be done to make this setting more desirable. (parks, trees, ponds, etc.)

2. Discuss with the students that people can plan ahead as they build their communities so that
they can include natural areas (including water). If there are good local examples (parks,
greenbelts, etc.) with which the students would be familiar, discuss these.

II. Activities
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A.

B.

Introduce the students to the concept of responsible land management as discussed above.

Give each student a copy of the student sheet "Land Use Map." Explain that a land use map is
a map that shows how we can use land, i.e., for what purposes local government has designated
certain areas. Using the term definitions and the student sheet, explain the land use areas on the

map. Discuss with them how the land use patterns may be detrimental to environmental quality.
Note that:

1. Residential areas have no open spaces planned.
2. No open space is planned along creeks.
3. Commercial areas and industrial areas have limited open space planned.

4. There are industries located on streams.

Stress to the students that water is an important component of environmental quality. That is,
wherever there is a “clean” environment, there is good water quality and vice versa.

D. Have the students complete the following planning activities.

1. Reemphasize the importance of clean water. (All living things must have it.) Remind the
students that we are “stewards.” “Stewardship” means taking care of our world and its
resources. We must take care of our water and land.

2. Direct the students’ attention to the land use maps.

a. Group the students in teams and have them look at their planning maps. Tell them that
the purpose of this activity is to look at the ways people use the land. If we plan to protect
the environment, then life will be better for all of us.

b. Tell the students that they will first analyze the map, looking for potential environmental
problems. Have them look for possible sources of pollution or other things that affect water
quality. Have them think about what they would like to have where they live. (Forexample,
would they want to live right next door to a factory? Would they like to have a forest near
where they live?)

c. Ask what activities fit or do not fit into the zones.

d. Allow the students to discuss their observations for five minutes, then ask the teams to
list a proper and an improper use for each zone. Write their responses on the board.

3. Ask the students the following questions about existing land use. Have them identify the
following on their maps.

a. Whatis aresidential area? commercial area? industrial area? open space area?

b. Onthemap’slegend, rank each of theland use areas from mostareatoleastareainterms
of size. (Have them number them with pencils.)

c. Inwhichdirection are the creeks flowing? (Have them trace the creeks with their fingers.)
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d. Listthree land uses near creeks.

e. Describe three possible bad effects of these land uses near creeks. Why would these be
bad?

1. Follow-Up

A. Tellthe students to imagine now that each team is going back 40 years into the past and is going
to make a land use plan. Remind the students of the need for environmental quality and quality
of life for people, including water quality. Have the students imagine they are going to live in the
community; they should make changes that they would like to see happen.

B. Allowtimeforteamdiscussion and makinga “rough” copy of theirnewland use map. Supply copies
of the unmarked land use map for their use.

C. Askthe students to answer the following questions when they complete their new land use plans.
1. What is the biggest problem with the old map? Why?
2. Whatelse is a problem? Why?
3. How will you solve these problems?
4. Could there be problems with your solutions? What might they be?

5. How would you make the residential areas better?
6. Was there disagreement in the team about land uses? How was the disagreement solved?

D. After answering the questions, have the teams redraw a final copy of their map on posterboard.
Have them present the new plan to the class.

IV. Extension

A. Obtain planning maps or aerial photographs of your home community. (Check with your local
Metropolitan Planning Commission or similar agency.) Letthem analyze them as they did in this
exercise.

B. Inviteamemberofthelocal planningcommissiontotalk tothe students aboutlocal planningissues.

C. Have the students write songs or poems about water quality and responsible land management.

RESOURCES

Investigating the Human Environment: Land Use, Biological Sciences Curriculum Study, Teachers Guide,
1984 (ISBN 0-8403-3319-6).

O’Connor, Maura, “Living Lightly in the City,” Schlitz Audubon Center, 1982.
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WHAT'S THE DIFFERENCE?

OBJECTIVES

The student will do the following:

1.

Distinguish between water pollution and water
contamination.

Identify water pollutants and water contaminants.

Write sentences differentiating between water
pollution and water contamination.

BACKGROUND INFORMATION

Water contamination is pollution that occurs when
materials of natural origin (such as soil, silt, or
algae) gives water an earthy, fishy, woody, or other
unpleasant taste or odor or discolors it.

/SUBJ ECT:
Science, Art, Language Arts

TIME:
60-90 minutes

MATERIALS:
pitcher of tap water
2 clear quart containers
or two 1-liter bottles with tops cut off

motor oil, vinegar, soil
small leaf, twig, and dead insect

paper per student
crayons
student sheets (included)
teachersheet (included)
baby food jars

\wide-range pHpaper

small amount of bleach, fertilizer, detergent,

1 piece 18"x12" (45 x 30 cm) construction

J

Water pollution is pollution that occurs when unwanted wastes (such as sewage, industrial wastes, and
agricultural wastes) are released into water sources. This is a result of human activities.

Terms

water contamination: the dirtying of water resources by natural materials.

water pollution: the dirtying of water resources, especially by human-generated wastes.

ADVANCE PREPARATION

A. Gather contaminants: small leaf, twig, dead insect, and soil.

B. Gatherpollutants: fertilizer (represents agricultural waste), bleach and vinegar (representindustrial
waste), and detergent and motor oil (represent domestic waste). Make sure all pollutants are
properly disposed of after use (read their labels carefully).

C. Ifyouchoosetodothe experimentinpartIV.A, gather materials. Youwillneed 1 jarand 1 pollutant
or contaminant and a copy of student sheet “Experiment Journal” per team. Also, if you choose
to use the pH paper, you willneed to acquire itnow. Call Carolina Biological Supply (800-334-5551)
or other supply companies. You may be able to get some from a high school science teacher.

D. If you choose to do the fill-in puzzle in part IV.B, make a copy of the student sheet “What Is 1t?”

for each student.
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PROCEDURE

I. Setting the stage

A.

Pourwaterinto the two containers untilthey are about half full. Askifthere is any difference between
the two jars of water.

Add a pollutantto one of the jars and a contaminantto the other. Again, askifthere is any difference
between the two.

Onthe board write the words “Water Pollution” and “Water Contamination” and draw a vertical line
between the two to make a chart. Under Water Pollution write “Human cause” and under Water
Contamination write “Natural cause.” Explain the difference to the students, giving examples like
the following: After heavy rain, streams and rivers sometimes turn “muddy” because they are
carrying a lot of silt that washed into the river from the land. Sometimes in the summer, a lot of
algae grows in the water and makes it taste bad. These are examples of water contamination. If
people cause things like chemicals or human or animal wastes to be put in streams or rivers, this
is called water pollution.

Refer the students back to the two jars and ask them which is the pollutant and which is the
contaminant.

Il. Activity

A.

Distribute construction paper to students and tell them to fold it in half lengthwise. With a crayon,
ask them to draw a line down the fold, then label the left side “Water Pollution” and the right side
“Water Contamination.”

Inindiscriminate order, hold up the pollutants and the contaminants and explain what they are and
what they represent. As you hold them up, have students write down the material in the correct
columntoindicate whetheritis apollutantora contaminant. (NOTE: Youmaywantto have achart
prepared with the materials listed for younger students to refer to.)

After you have displayed all the materials, go back over them with the students and ask them to
tellyou which columnthey belongin and why. Be sure to stress the difference: Pollutionis the result
of humans; contamination is the result of natural causes. Have students check and correct their
charts as you do this.

1. Follow-Up

A. Review what water pollution and water contamination are. Ask students if they can think of other

pollutants and contaminants. Add answers to chart, if appropriate.

Have students turn their papers over and draw another line down the fold. Tell students to draw a
simple picture of abody of water (creek, river, lake, etc.) with a pollutantin iton one side and a body
of water with a contaminant in it on the other side. Below the pictures, students should write
complete sentences telling what the material is, whether it is a pollutant or contaminant, and why
they classified it as such.

C. Collect papers and display them on a bulletin board.
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IV. Extensions

A. Experiment

1.

Divide students into six teams. Pour water into six baby food jars and place a pollutant or
contaminantineachjar. Assignajartoeachteam. Labelthe jars and place inabrightlocation.
Do not place in direct sunlight.

Give each group a copy of student sheet “Experiment Journal” and have them fill out #1.

Tell students thateach teamis going to conduct an experiment on their water overthe next four
weeks and they are going to keep a journal of what happens during the experiment.

Have students fill out #2.

Allow teams 5 minutes to discuss their hypotheses, then write it down in #3.

Each week, allow teams time to write down their observations in their journals. If possible,
supply teams with pH paper and allow them to test their water each week. (NOTE: See

Advance Preparation for suppliers of pH paper.)

Atthe end of the experiment, allow time for the teams to draw a conclusion and record itin the
journals. Then, have the teams share their journals and tell the class what happened.

To wrap it up, give teams 5 minutes to brainstorm an answer to the question “What can you
do?” Whendoing this, tell students to think about prevention as well as a solution to the problem
after it has already occurred.

B. WordFill-in Puzzle

3.

Give each student a copy of student sheet “What Is It?” and tell them to fill in the spaces using
the words listed at the top. This is similar to a crossword puzzle.

Tellthemthat all horizontal words are pollutants and all vertical words are contaminants, oryou
may ask them if they can figure out the pattern themselves. (NOTE: The first step toward
solving the puzzle is to sort the list into 2 categories.)

Challenge students to come up with more contaminants and pollutants to add to the puzzle.

C. Creative Writing

1.

Tell students they are going to write a story about water pollution from a bear’s point of view.

2. Askthemtoclose theireyes andimagine they are each a bear while you read the story starter
on the “Bear Necessities” teacher sheet.

3. Afterreadingthe story starter, tell students tofinish the story fromthe bear’s point of view. Ask
them to imagine that the water has been polluted and tell what the bear thinks and feels, and
what the bear family will do.

RESOURCES
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Arnold, Caroline, Bodies of Water Fun, Facts, and Activities, Franklin Watts, New York, 1985.

Carlson, Carl W. and Bernice W. Carlson, Water Fit to Use, Day Co., New York, 1972.

Slattery, Britt E., WOW! The Wonders of Wetlands, Environmental Concern, Inc., St. Michaels, Maryland,
1991.

Student Sheet
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EXPERIMENT JOURNAI

1. Names of people on team:

2. Problem: isa
(material in water) (contaminant/pollutant)

Itlooks

andsmells

3. Hypothesis:

4. Week1:
5. Week2:
6. Weeka:
7. Week4:

8. Conclusion:

Teacher Sheet

STORY STARTER: BEAR NECESSITIES

Summertime is a good time to be a bear! There are lots of good things to eat so we have lots of energy

1-55



il
s 4 L

Y el -z

- ‘e . - - i e -
i PPN I T - agete o
o . o . P 3 . . .
o e e ..\ -\\\.‘.\\.\‘ Ll e PR )y L
S~ I ee emeemy
- ”
1 e o= T
= -
rp oS
’ prevem-dn — p o -
Ly Y o
2 lu\.\..t
2)es s
n‘

|
. -
s -
. e
rrr - — c -
= e
! A P e ——
? — =-\t-= —_— ——
——
3 —— /
)

¢l SILVHM

193ys 1uspns

1-56



forunandplay niheforest. Butevenwith allthe ireesfor shade, we stillgethot with allthis thick fur covering
us. One of our favorite things to do after a long, hot, tiring game of tag is to get a nice, cool drink of water

from the stream, find a big tree to scratch our backs against, and then lay down in its shade for a nap.

This morning, my sister and | played tag for the longest time. We were looking forward to a refreshing drink

of water but when we got to the stream, the water. . .

(NOTE: Now have the students finish the story.)
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FOR SALE: USED WATER

OBJECTIVES
/SUBJECTS: )

The student will do the following: Science, Art, Math

1. Describe and locate the parts of the drinking TIME:.
100 minutes
water treatment system: source, treatment,
and distribution. MATERIALS:
2. Describe andlocate the parts of the wastewater tZeszi%ue plastic pitchers

treatment system: collection, treatment,
acetate sheets

discharge. 2 clear glasses
3. Describethe differencesbetween drinking water tap water
posterboard

treatment and wastewater treatment. student sheets (included)

4. Locate and label the parts of their home’s \teachersheets(lncluded) Y,

drinking water system and wastewater system.

BACKGROUND INFORMATION

The amount of water on earth has always been the same. Water moves through the water cycle andis not
destroyed. Three-fourths of the earthis covered by water. Oceans (salt water) make up 97 percent of earth’s
water, glaciers and ice caps make up 2 percent, and fresh water makes up 1 percent.

A commercial drinking water treatment system has three basic parts: source, treatment and distribution.
Well water typically has a source and distribution although some well water is also treated. Sources of
drinking water are surface water (streams, rivers, man-made reservoirs) and groundwater (water under-
ground). Once collected, water is treated with chemicals to kill bacteria; remove contaminants, bad tastes,
and odors; and clump solid particles together. The chemicals and particles settle outand the waterisfiltered
through layers of sand, gravel, and charcoal. The last step is adding chlorine to disinfect, or kill bacteria,
before distribution through many water pipes.

Once wateris useditleaves your house as wastewater. The three parts of a wastewater treatment system
are: collection, treatment, and discharge. Wastewater is collectedin large pipes and sent to the wastewater
treatment plant for primary treatment to have solid wastes removed by bar screens and settling tanks, for
secondary treatment by aeration and growth of good bacteria and settling again, then advanced treatment

where chlorine is added to further disinfect the water before itis discharged into the receiving stream or lake.
Some homes may have a septic system which has a settling tank and drain field.

Terms

drinking water: cleaned and treated water ready to drink.

wastewater: water that has been used for domestic or industrial purposes.
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water source: surface water (lakes, rivers and streams) and groundwater.
ADVANCE PREPARATION

A. Determine whetheryou will cover urban drinking and wastewater treatment, or rural well waterand
septic systems, orboth. Choose whicheveris appropriate for your students and delete the student
sheets and teacher information you do not need.

B. Place ateabagin a pitcher of water and leave it overnight. This will represent “dirty water.” Keep
it in a container that you can’t see through.

C. Fill another pitcher with fresh tap water.

D. Postheadings on the chalkboard (or posterboard) as follows:

RunningSourges Cleaning Where Does Cleahing
Water of Water Drinking Water Water Go? Wastewater

E. Make an overhead transparency of each of the four teacher sheets, “Drinking Water Treatment
Plant,” “Well Water,” “Wastewater Treatment Plant,” and “Septic System.”

F. Listterms and definitions on the board.

G. Copythe student sheets “Home Survey,” “Drinking Water Treatment Methods,” and “Wastewater
Treatment Methods” for each student.

PROCEDURE

I. Setting the stage

A. Begin by asking who would like a drink of cool water.

1. Inone glass pour the “clean” water and in the other glass pour the “dirty” water. Ask, “Which
water would you like to drink?”

2. Askhow water gets “dirty.” How does it get “clean?” Tell the class that today we are going to
find out how our drinking water and wastewater are cleaned.

B. Askthe class the following questions to begin a question and answer discussion about water and
list the answers on the board under the headings.

1. Where are some places we have running water? (homes, schools, businesses, etc.)
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2. Can anyone tell me where your water comes from?
3. How is our water cleaned before we drink it?

4. Does anyone know where your water goes when it does down the drain?

5. Does the water that goes down the drain get cleaned?

Il. Activity

A.

Pass out the student sheets “Drinking Water Treatment Methods” and “Wastewater Treatment
Methods”.

B. Usingtheteachersheetoverheadtransparencies “Drinking Water Treatment Plant,” “Well Water,”
“Wastewater Treatment Plant,” and “Septic System,” lead the class through each diagram and have
them label each stage of treatment.

C. Pass out the take home survey sheet (student sheet “Home Survey”) and go over the directions.
Tell the students to bring their sheets back the next day after completing the survey.

D. The next day make sure all students have the worksheets “Drinking Water Treatment Methods,”
“Wastewater Treatment Methods,” and “Home Survey.” Explain that each person will diagram or
draw his or her house and its drinking water supply system and wastewater disposal system and
label all the parts.

1. Follow-Up

A. Display diagrams in the room or in the hallway.

B. Compile data from home survey sheets on the board under the headings: city water, well water,
sewer, septic tank.

C. Have students make a pie chart to compare the percentages of each response.

IV. Extension

A. Have arepresentative from the drinking water treatment plant and/or wastewater treatment plant
come and speak to the class, or take a field trip to your community’s treatment plants.

B. Have arepresentative from the public health department come to talk to your class about well and
septic system safety.

C. Make a mobile showing parts of drinking water treatment and waste water treatment systems.

RESOURCES

Bernstein, Leonard, et al., Concepts and Challenges in Earth Science, Globe Book Co., Englewood Cliffs,
New Jersey, 1991.

Cobb, Vicki, The Trip of a Drip, Little, Brown and Co., Boston, Massachusetts, 1986.
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“Lets’ Learn About Wastewater Treatment,” Channing L. Bete Co., South Deerfield, Massachusetts, 1981.

“The Story of Drinking Water,” American Water Works Association, Denver, Colorado, 1984.

Teacher Sheet
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DRINKING WATER TREATMENT PLANT

Teacher Sheet
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(SURFACE WATER)
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WELL WATER
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WASTEWATER TREATMENT PLANT

E , COLLECTION  4LAERATION
2BAR SCREEN  7.SECONDARY SETILING

3 . 5AND REMOVAL.  2.SOLIDS HANDLING

! % i ——
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Teacher Sheet
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HOME SURVEY

Name Date

Dearparent/guardian:
Our class is learning about the source and treatment of our drinking water supply and the disposal of our
wastewater. Please take a few minutes to help your child answer the following questions to the best of your
knowledge.
1. Is your water supplied by a water company? yes/no (If no, skip to question 2.)
a. lIs it treated with chlorine? yes/no
b. Is it treated with fluoride? yes/no

2. If you have well water...

a. Where is the well located on your property?

b. How old is your well?

c. How deepisit?

d. Is your well water treated with any chemicals? yes/no What kind?

e. Does your well have a filtering system? yes/no What kind?

f. Have you ever had your well water tested? yes/no
3. Are you served by a sewer system? yes/no (If “no,” skip to question 4.)

a. Where is the wastewater treatment plant located?

b. What river or stream receives the treated wastewater from the treatment plant?

4. Where on your property is your septic tank located?

a. How many gallons does it hold?

b. How old is it?

c. How extensive is the tank’s drainfield?

o

. What problems, if any, have you had with your septic tank and drainfield?

Thanks so much for your help!
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WATER'S JOURNEY

OBJECTIVES

The student will do the following:

1. Demonstrate the cycle of water through a
community.

2. Become aware of the uses of water in their
community.

3. Recognize the need for water conservation in
their community.

BACKGROUND INFORMATION

You may be surprised to know that you use the
same water over and over again. The water you
swam in last week may be the water you will drink
today. The water that comes from the lake where
you swim may be pumped to your local water

/SUBJ ECTS:
Science, Social Studies, Art

TIME:
120 minutes

MATERIALS:

bulletinboard

butcher paper or art pad

milk cartons (pints, quarts)
small boxes

markers

scissors

pictures cut from magazines
construction paper

masking tape, push pins, or thumb tacks
posterboard

crayons

acetate sheet

overhead projector

teacher sheets (included)

\bell orbuzzer (optional)

J

treatment plant. Here, the water is treated (cleaned) and then it goes to your home where you will drink it,
take a bath in it, or maybe water your plants. After you use water, it goes down the drain and travels to a
wastewater treatment plant, where it is cleaned and put out into a lake or river.

Think of your water as if it is taking a journey. The next time you turn on your faucet you will have an idea
of how far your water has come and where it is going. This is similar in concept to the natural hydrologic,
orwater, cycle in which water “travels” through various states of matter and parts of the natural environment.
A community water cycle might be thought of as the human world’s version of the natural water cycle.

Terms
conserve: to use aresource wisely and efficiently.
cycle: aprocess that repeats itself.

resource: a supply of a valuable and useful thing.

ADVANCE PREPARATION
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A. Gather materials for bulletin board (butcher paper to cover bulletin board, construction paper,
markers, milk cartons for buildings, and pictures). If you are going to make the “3-D” bulletin board
illustrated, gather small boxes (such as gift boxes, small food boxes [e.g., cereal, cookies, etc.],
and small milk cartons) and cut off the bottom of each one (so you can reach into it to mount it with
a thumb tack).

B. Make a transparency of the “Community Water Cycle” teacher sheet.

PROCEDURE

I. Setting the stage

A. Ask the students the following questions.

1.

Whatis a community? (a group of people living together in a designated area) Review social
studies community concepts with the students. Remind them that an important part of any
community is the services and utilities that provide the things people need.

What is a cycle? (a complete process that repeats itself; the seasons of the year are a good
example)

Can you describe a community water cycle? (a water distribution process that repeats itself
through a community) Show the students a transparency of the “Community Water Cycle”
teachersheet.

B. How could we illustrate a community water cycle? Lead the students into developing a bulletin
board.

Il. Activity

A. Develop a bulletin board that represents a community water cycle. See the teacher sheet,
“Community Water Cycle Bulletin Board,” for a diagram of a bulletin board. Introduce the students
to how a water utility serves the community (keeping a supply of safe drinking water, making sure
water is safe from diseases, treating wastewater so it may safely be discharged).

B. Divide the students into teams.

Instructone teamto coverthe bulletin board with butcher paperand draw or cuta “stream” from
construction paper; this represents the source of water. Title the board “Water’s Journey.”

Have the otherteams draw buildings and cutthem out, or use magazine pictures, or small milk
cartons and boxes decorated as buildings to represent the homes, schools, businesses, and
other buildings that would be present in a community.

Then have the students place these “buildings” on the board to represent the distribution and
use of water in a community. (Mount them with thumb tacks or push pins. You could staple
them or try rolled pieces of masking tape to mount the cartons.)

C. Togetherwithall ofthe students, construct or draw buildings to representthe watertreatment facility
andthe wastewatertreatment plantto showthat wateris treated (cleaned) before itis used and again
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after it is used, then returned to the stream.
1. Follow-Up

A. Askthe studentstothink of as many ways as possible that their community uses water. (residential
— bathing, cooking, washing; industrial — factories; commercial — hospitals, businesses, and
restaurants; habitat for wildlife; agriculture; public use) List these on the board or on an overhead
projector.

1. Divide all the listed uses into two groups:
a. essential (drinking, bathing, flushing, cooking)

b. non-essential (wateringlawn, washingcar)

2. Discusslistingsinthe non-essential group and consider what each student can doto conserve
water.

3. Woulditbe difficultto bring about change in community water use? Discuss this question with
the students.

4. Who do the students think they should contact concerning changes in water conservation at
the community level? (begin by contacting the water utility)

B. Have students or teams of students design posters reminding people to conserve water. (Post
these in the hallways of school, in the community library, and in businesses.)

IV. Extensions

A. Askthe students orteams of students to write a commercial to encourage people in the community
to conserve water.

B. Ask someone from the Agricultural Extension office to come in to speak to your students.

RESOURCE

“The Story of Drinking Water” (student booklet), American Water Works Association, Denver, Colorado,
1984.
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SAVING A RESOURCE IN JEOPARDY

OBJECTIVES /SUBJECTS: N

] ] Science, Social Studies, Language Arts, Math
The student will do the following:

TIME:
1. Name many uses of water. 60 minutes

2. Classify water uses into four main categories. MATERIALS:

] ) chalkboard

3. Learnwaterconservation habits. 16 sheets of scrap paper

tape

marker

play money in 4 denominations

BACKGROUND INFORMATION camcorder and video tape (optional)

clipboard
Water conservation saves energy, money, chemi- list of student’s names for each teacher
cals and fresh water supply. Ittakes a lot of energy teacher sheet (included)
to pump waterto yourhome and, once it gets there, bell or buzzer (one per team)
it takes both energy and money to heat water. - /

Heating water is usually the second largest use of

energy in the home. Everyone who uses water spends money for that privilege (both city water pumped
toyour house, school, office, recreational facility, etc., and well water—you pay to install a well). Chemicals
are used at water treatment plants.

Communities face two problems. Oneis the increasing demand for clean water. The otheris locating new
water sources. The water we use often comes from underground reserves. If we use this water fasterthan
nature can replace it, sometimes the land sinks. According to the U.S. Geological Survey, 35 states are
pumping groundwater fasterthanitis being replaced. We are usingthe earth’s water supply from hundreds

of millions of years ago. In the water cycle it is used over and over again. We need to keep it clean and
conserve it to make sure there is enough fresh water to meet our future needs.

Term

conservation: to protect from loss or depletion

ADVANCE PREPARATION

A. Onthe 16 sheets of typing paper, write $1 on 4 pieces, $5 on 4, $10 on 4, and $20 on 4 with a big
magic marker. (Also, make the gameboard on posterboard if you won’t be using a chalkboard.)

B. Getplay money in a variety store’s party supply section. (NOTE: Make sure the denominations
on the typing paper sheets correspond with the play money denominations.)
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PROCEDURE

I. Setting the stage

Have the students brainstorm as many uses of water they can possibly think of. Write these on the
board. Next ask them to see if there are any similarities. Can they put these words in groups? Have
the students suggest categories for the water uses they listed. Work on this as a class, and lead the

students to use residential, agricultural/rural, industrial, and recreational as the categories.

Il. Activity

Have the students play the Water Conservation Jeopardy Game.

A. Use achalkboard to set up the categories like they do on television. On the chalkboard write the

appropriate answers which are found on the teacher sheet, “Water Conservation Jeopardy Game.”
(For your benefit, the correct response [question] is underlined.) Cover the questions with pieces
of paper with dollar amounts on them and pull them off to reveal the questions. When a team/
individual gets a right answer on the first try, hand them a piece of play money.

Set up a chalkboard like this.

Residential Agricultural Industrial Recreational
$1 $1 $1 $1
$5 $5 $5 $5
$10 $10 $10 $10
$20 $20 $20 $20

(NOTE: Ifyou prefer, youmay make a reusable chart on which to play this game. Also, if you cannot
put the cover sheets on your chalkboard with small pieces of tape, use a bulletin board for your
gameboard.)

Play the game in teams of boys vs. girls, blue-eyed vs. brown-eyed, type of shoe, or what they ate
for breakfast or just divide the groups alphabetically. Each team must choose a spokesperson to
give the answerfortheirteam. The firstteam to answer correctly gets the play money and the right
to choose the next question. Play the game as they do on TV. Have the team ring a bell or press
a buzzer when they have the correct answer. When a team asks, for example, for Recreational
$10, pullthe sheet of paper away from that area and ask the team the appropriate question. (NOTE:
The answers are constructed so that students can guess the correct answers if they think about
them.)

1. Follow-Up

Have the students write a paragraph about “what they learned” from this activity. Askthemto state their

favorite water conservation fact and the reasons they thought this was the most interesting.

IV. Extensions

A. Havethe students read one of Wilder’s Little House books (or read to them) or some similar book.

Let them make the following comparisons:
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Past Present

Turn on the faucet

Bathe in the bathroom

Hot water comes from a water heater
Flush the toilet in the bathroom

Pull the plug in the bathtub after a bath

B. Students can make a study of inventions and make a time line. Make a list of inventions/devices
that have to do with the use of water. If you have the resources, find out when products concerning
water were invented/patented and draw these on a time line. (Check on the bathtub, PVC pipe to
get water to our homes, hot water heater, faucets, and tea kettle.)

C. For a creative writing/acting activity, have students work in cooperative learning groups. Each
groupisto create a play/skit/pantomime (their choice) to show how water can be conservedinthese
fourareas—residential, agricultural/rural, industrial, recreational. They need atitle foritwhenthey
finish. Encourage background music and/or “speaking parts.” After composing the script or
actions, videotape their rehearsal. Letthem play back the tape and critique it for changes before
they do the “real” thing for other classes or the PTA.

D. To incorporate math, conservation, and phone book skills, try the following activity.

1. Find the water meter in your school. Take a reading at the beginning and end of the day. If
your school gets water from a utility company or city, call the water department.

2. Teachtelephone book skills. Blue pages are government pages. Four sections (city, county/
parish, state, national) exist. Find out how much 1 gallon of water costs your school. Call the
central office for your school district and find out how much water your school uses in a certain
month and how much it costs.

3. Have children devise a way to “catch” the water that is wasted by your school in (any time
segmentyou thinkis appropriate) by students not turning off the faucet completely. How much
money do you waste in one day, one month, the whole school year? How much money could
you SAVE?

E. Have the students act as undercover water cops to encourage water conservation.
1. Each time students go to the bathroom, drink from a fountain, or use classroom sinks, have
them take note of times students do not turn the water faucets completely off, or who run more
water than they need.

2. Atthe end of the day, add all the students’ lists (tallies) together for a count of the instances
of wasting water.

3. Have the class make a list of the ways they can conserve water at school.

F. If yourclass has pen pals, write to them and ask them how much water costs in their city. If they
don’t have pen pals, let each child write to another city in the United States to find out what other
people pay for water. (Addresses can be found in the World Aimanac and telephone directoriesin
public libraries.) Make a graph. Discuss why it would be different in different parts of the country.

RESOURCES
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Miller, G. T., Environmental Science: Sustaining the Earth, Wadsworth, Belmont, California, 1991.
1991 Statistical Abstract, U.S. Department of Commerce, p. 239.

“The Official Captain Hydro” (Water Conservation Workbook), East Bay Municipal Utility District, Oakland,
California, 1982.

Wilder, Little House books (various).

Teacher Sheet
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WATER CONSERVATION JEOPARDY GAME

Residential

$1

Whattwo resources do you save by taking shorter showers? (Water/Energy, Water/Trees, Water/
Air)

$5 If you wash your dishes with the tap running, how many gallons of water could you use? (5 gal./
15 gal./30 gal.) (NOTE: About 5 gallons are used if you use a dish pan to hold the water.)

$10 How much more water do you use if you leave the water running while you brush your teeth? (2X/
10X/100X) (NOTE: If you just wet the toothbrush and rinse it you only use about 1/2 gallon.)

$20 How many gallons of water do you use when you flush a standardtoilet? (1 quart, 1 gallon, 5 gallons)

Recreational

$1 What do most people do “in” water? (fish, swim, brush teeth)

$5 Hockey is a team game played on a surface covered with water in which of these states? (solid,
liquid, gas)

$10 Name two water sports that require a sail. (think) Team hasto come up with 2. (Possible answers:
sailing/wind surfing/parasailing.)

$20 In 1990 how much money was spent on buying pleasure boats? ($9 million, $9 billion, $9 trillion)

Industrial

$1 About how much does one U.S. gallon of water weigh? (2 Ibs./8 1bs./108 Ibs.)

$5 Do Canadianand U.S. gallons weigh the same? (yes/no) (NOTE: Canadianimperial gallon weighs
101bs.)

$10 Which of the following accounts for more of industry water use? (washing things, cooling things
that get hot, mixing into things)

$20 Abouthow many gallons of water were used forindustrial purposes in 19857 (2 million, 2 billion, 29
billion) (Extra: Can anyone write this big number on the board? $29,000,000,000)

Agricultural

$1 If a farmer is irrigating on his farm, what is he/she using water for? (plants, animals, cleaning)

$5 If a rancher is watering his livestock, what is he doing? (watering his crops, washing out the barn,
giving his animals a drink)

$10 About how much of our fresh water is used for agriculture? (10%, 20%, 40%)

$20 In the United States which of the following uses more of our water? (cities, industries, agriculture)
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WHAT A WATER JOB!

OBJECTIVES /SUBJECTS: ™\

The student will do the following: Science, Language Arts, Art, Social Studies
TIME:

1. Know what makes a career water-related. 180 minutes

2. Discover careers of interest. MATERIALS:

o . ) acetate sheet
3. Ider)ufy information on the careers of their overhead projector
choice. yam

coathangers
index cards

BACKGROUND INFORMATION paperpunch
paste or glue sticks

The area of water and related sciences, industries, construction paper

and trades offers many career options. The exper- markers or crayons

tise involved varies from on-the-job training to a butcher or other large paper

doctorate in a water specialty. Each is important — f;:gﬁg:iﬂiiz E::g:agzg;

fromthe plumberto the marine geophysicist. Some

careers also offer recreational benefits, such as
professional skiing and underwater photography.
While we have many science fields involving water,
we equally need tradesmen in water careers. Per-
haps a water career will be of interest to your
students.

\prizes (optional) )

Terms
career: ajob one trains to do.
related: having a connection, going together.

water: a necessity for life on earth; found on the surface and under the ground.

ADVANCE PREPARATION

A. Make atransparency from the teacher sheet, “Water-Related Careers.”
B. Make copies of the student sheet, “Student Interest Inventory” if needed.

C. Make copies of teacher sheet, “Fact Flash Cards,” and cut them out. You will need one card per
student. Punch a hole at the top of each one. Cut yarn in various lengths (eight inches and less).

D. Make copies of teacher sheet “Water Certificate” and fill them out for your students.
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E. If you are going to hold a Water Day Festival, plan your activities now. Make copies of parent/
student sheet “Water Day Festival Announcement.”

PROCEDURE
I. Setting the stage

Discuss the definition of waterand how a career could be water-related. Ask students to name careers
they think are water-related; list them on the board. Use a transparency of the teacher sheet, “Water-
Related Careers,” for additional water-related careers. Many of the careers listed will be unfamiliar to
the students; tell them they will be investigating some of these.

Il. Activity

A. Have eachstudentwrite down a careerthat he/sheis interestedin and have them selectfour others,
including two with which they are not familiar; they will research these. You might use an interest
inventory to assign jobs. (NOTE: The studentsheet, “StudentInterest Inventory,” mightbe helpful.
You might also divide the students into small groups that can work together, rather than having
individual students working alone.)

1. Each student will be responsible to find facts on 5 careers.

a. Informationcanbe researchedinthelibrary using reference materials such as encyclopedias
or books about appropriate topics. Ask your librarian to help your class by pulling a
collection of books and magazines with the appropriate information..

b. Ifstudents knowsomeoneinaselected careerthey caninterview thatperson. Information
gained during an interview can be included on the flash cards students will make.

2. Give each student five fact flash cards (or blank index cards). Have students list at least 5
facts on one side and draw an illustration on the opposite side.

a. Use a piece of yarn to attach five flash cards to a coat hanger. Each card will have a
different length of yarn to hang it with.

b. Placeapiece of construction paperatthe top of the hangerandlabelit“Water Jobs.” Hang
these career mobiles around the classroom.

B. Students will play a “stand-up” game.
1. Have them select their favorite career and write 5 clues for it. On the day your class plays
“What's My Water Job?” they can bring in props such as a hat or instrument associated with

that career.

2. Whenitis their turn students will stand up and, using their props, they will give one clue ata
time.

a. Theirclassmates will guess their profession.

b. Thestudentwhoguesses correctly receives points. The points correspond with how many
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cluesthey had (1 clue =5 points, 2 clues = 4 points, 3 clues =3 points, 4 clues =2 points,
5 clues = 1 point).

3. Atthe end of the game the student with the greatest number of points receives a prize (such
as a water toy, or a bottled water drink). A certificate made from the teacher sheet, “Water
Certificate” could be given to the winners.

1l. Follow-Up

Celebrate with “Water Day.” Pick a day and plan water activities for the students. A warm day would
be best for these activities.

A. Invite guest speakers that have water-related careers. (See the listing on the student sheet for
ideas, and check the parent volunteer you get when you send the announcements home.)

B. Use the parent/student sheet, “Water Day Festival Announcement” to announce your festival.

C. Make posters of 5-foot humans (have students trace each other on butcher paper). Dress them
for water-related careers. Decorate the halls with these career-minded paper dolls.

D. Students may make and display science or social studies projects involving water topics.

E. Have the lunchroom plan a meal and list the amount of water in each item on that day.

F. Play games outside like water balloon relay races or tosses, (clean) spray bottle squirt games, or
building toy boats (e.g., from aluminum foil) and racing them in a wading pool. You may also hold
taste tests for various bottled waters or have carnival games like a water version of “Go Fish.”

Extensions

A. Have students make a flag or banner for a water-related career. Use paper or cloth and attach to
sticks or to dowel rods. Hang them up in your classroom.

B. Take the flash cards and play a game. Have the students work in small groups of 3 or 4 to create
their games. Have them write down the rules fortheirgame. Spend a class period and allow them
to play the games they created.

C. Have students write letters to people in the water-related career of their choice.

D. Makealarge group painting (a mural) using magazine pictures and original drawings. Water-related
careers will be illustrated in the mural. Display in a visible place.

E. Play “Water Job Baseball,” using the flash cards. Set the classroom up in standard baseball

formation. Place a chair on each base and one for the pitcher. Divide the class into 2 teams. As
each studentcomes up to bata flash cardis used to ask a question. Four clues withouta response
is an out. If they answer correctly they run (four clues=first base; 3 clues=second base; 2
clues=third base; 1 clue=HOME RUN). The team with the most runs is the winner. Change teams
when one receives 3 outs.

Student Sheet
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Teacher Sheet

WATER-RELATED CAREERS

boater

seaman

yachtsman

motor sailboater

plumber

water meterreader
wastewatertreatmentengineer
merchantmarine

professional skier (water or snow)
ice skater

professional tournamentfisherman
CoastGuard

Navy

submariner

water level controller

biosolids specialist
environmental chemist

water line installer
oceanographer

marine conservationist
underwater photographer
science teacher

snow hydrologist
meteorologist

marine geophysicist

marine geologist

limnologist
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hydrologist

marine technician

groundwater contractor

health department environmentalinspector
aundry attendant

lifeguard

scuba diver

aquariumdirector

bottled water company employee
desalination plantdirector
diver

fireman

landscape artist

potter

scuba instructor
Olympic/professional swimmer
recreation instructor

rafting guide

marine explorer
sunkentreasure hunter

marine salvage engineer

water quality control officer
marine biologist
tugboatcaptain

boatbuilder

commercial fisherman
welldriller



10.

. When you grow up what job would you like?

. What are some fun things you do with your family?

STUDENT INTEREST INVENTORY

What water sport do you like best?

Can you think of a job that involves working with water? Do you want to know more about it? What is
thatjob?

Do you have any hobbies? Tell me about them.

What are the titles of your favorite books?

What are the names of your favorite television shows?

What are the names of your favorite games?

What are your favorite subjects in school?

What are three interesting things you can tell me about you?

Parent/Student Sheet
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Parent/Student Sheet

WATER DAY FESTIVAL ANNOUNCEMENT

SCROOL-
WIiLL CELEBRATE A WATER PAY
FEST\WAL ON . WE NEED
GUEST SPEAKERS TO SHARE WHAT THEY
TO IN THEIR. WATER JOB. |F YOUWOR A
FRIEND HAVE A CAREER IN WATER, WE
MY WOULD LIKE To HEAR FRoM You. WE CAN J I CAN
CHILD'S \ LSE VOLUNTEEKS IN OTHER. ACT\VITIES— / HELP
NAME 1S:\OR SHARE IN THE FUN/! TF vou caN /WITH THE
HELP US IN ANY WAY |T Wil BE /WATER DAY
APPRECIATED. THANK You!/ FESTIVAL.

MY WATER-

RELATED JOB \s: OTHER:
SIGN:
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